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including © notice, is given to the source. Table 1.  Monte Carlo Results: Weighting Estimators with One Covariate.
0123456789
I.  Flat Propensity Score
1000 x Bias -0.62 0.88 0.88 0.87 0.87 0.89 0.86 0.87 0.84 0.91
Bias (normalized) -0.62 0.87 0.88 0.88 0.88 0.90 0.88 0.89 0.86 0.91
MSE 1.97 1.32 1.32 1.32 1.32 1.32 1.32 1.32 1.33 1.32
MSE (normalized) 1.97 1.31 1.32 1.31 1.32 1.32 1.31 1.32 1.32 1.32
Estimated Variance 1.98 1.32 1.32 1.32 1.32 1.32 1.32 1.32 1.33 1.33
Propensity MISE 0.0002 0.0005 0.0007 0.0010 0.0012 0.0014 0.0017 0.0019 0.0021 0.0023
  Score SUP  0.01 0.03 0.05 0.07 0.08 0.10 0.11 0.12 0.13 0.13
Coverage Unnormalized 0.967 0.954 0.953 0.953 0.951 0.951 0.950 0.950 0.947 0.949
  Rates Normalized 0.967 0.955 0.953 0.953 0.952 0.951 0.950 0.950 0.948 0.949
II.  Linear Propensity Score
1000 x Bias -536.38 1.50 0.22 1.06 0.46 1.47 1.48 1.43 1.51 1.72
Bias (normalized) -536.38 -1.13 -0.70 0.49 0.70 1.57 1.77 1.91 3.19 2.91
MSE 289.33 3.30 2.92 2.90 3.06 3.20 3.27 3.26 3.37 3.43
MSE (normalized) 289.33 3.61 3.24 2.90 3.12 3.17 3.25 3.27 3.37 3.44
Estimated Variance 1.63 3.30 2.92 2.90 3.06 3.20 3.27 3.27 3.37 3.44
Propensity MISE 0.1287 0.0027 0.0027 0.0029 0.0030 0.0031 0.0032 0.0034 0.0035 0.0036
  Score SUP  0.49 0.07 0.08 0.08 0.09 0.09 0.10 0.11 0.11 0.12
Coverage Unnormalized 0.000 0.959 0.947 0.953 0.938 0.930 0.929 0.928 0.924 0.924
  Rates Normalized 0.000 0.952 0.935 0.944 0.934 0.936 0.928 0.925 0.923 0.918
III.  Quadratic (Symmetric) Propensity Score
1000 x Bias -0.49 -1.87 -1.07 -3.12 1.58 1.37 1.74 2.49 3.61 3.49
Bias (normalized) -0.49 -0.18 0.42 0.49 0.56 0.17 0.86 1.01 0.75 0.30
MSE 3.32 1.45 5.93 5.81 3.53 3.57 3.45 3.48 3.50 3.66
MSE (normalized) 3.32 1.44 3.26 3.26 3.25 3.29 3.27 3.41 3.38 3.47
Estimated Variance 3.32 1.45 5.93 5.81 3.53 3.57 3.45 3.48 3.49 3.65
Propensity MISE 0.1042 0.1041 0.0005 0.0006 0.0007 0.0008 0.0009 0.0011 0.0012 0.0013
  Score SUP  0.56 0.58 0.04 0.05 0.05 0.06 0.07 0.07 0.08 0.08
Coverage Unnormalized 0.941 0.942 0.962 0.957 0.951 0.938 0.951 0.945 0.943 0.936
  Rates Normalized 0.941 0.944 0.987 0.990 0.960 0.946 0.951 0.941 0.946 0.945
IV.  Quadratic 2 (Asymmetric) Propensity Score
1000 x Bias -595.14 -23.45 2.45 5.83 9.45 12.60 13.85 16.88 18.42 20.23
Bias (normalized) -595.14 395.21 2.83 5.46 8.53 11.66 12.91 15.36 16.71 18.35
MSE 357.05 9.19 4.96 4.10 3.54 3.79 3.85 4.09 4.10 4.12
MSE (normalized) 357.05 167.20 3.43 3.40 3.33 3.53 3.57 3.75 3.78 3.80
Estimated Variance 2.86 8.65 4.96 4.07 3.46 3.64 3.66 3.80 3.76 3.71
Propensity MISE 0.0880 0.0157 0.0004 0.0005 0.0007 0.0008 0.0009 0.0010 0.0011 0.0012
  Score SUP  0.66 0.24 0.05 0.06 0.06 0.07 0.08 0.09 0.09 0.10
Coverage Unnormalized 0.000 0.984 0.953 0.955 0.948 0.944 0.941 0.936 0.939 0.943
  Rates Normalized 0.000 0.111 0.985 0.965 0.944 0.944 0.942 0.937 0.945 0.946
NOTE: MSE = mean squared error; MISE = mean integrated squared error; SUP = sup norm.  Estimated variance uses formula from Hirano et al. (2003). Asymptotic variance bound is 1.32 (Panel I);  
2.49 (Panel II); 2.85 (Panel III); 2.85 (Panel IV).  1,000 simulations used for each column with 1,000 observations per simulation.  Propensity scores trimmed at 0.02 and 0.98.  See text for further details.
Polynomial Order in Propensity Score EstimationTable 1 (cont.).  Monte Carlo Results: Weighting Estimators with One Covariate.
0123456789
V.  Fourth Order Propensity Score
1000 x Bias -278.61 210.82 26.01 2.07 2.15 3.24 4.33 4.83 5.62 6.09
Bias (normalized) -278.61 61.54 -6.97 0.41 1.87 2.66 3.77 4.88 4.97 5.59
MSE 79.61 54.89 4.07 2.95 3.04 3.08 3.15 3.19 3.26 3.35
MSE (normalized) 79.61 9.58 3.05 3.00 3.03 3.03 3.11 3.22 3.23 3.27
Estimated Variance 1.99 10.46 3.40 2.95 3.03 3.07 3.13 3.17 3.23 3.32
Propensity MISE 0.0462 0.0068 0.0008 0.0005 0.0006 0.0007 0.0008 0.0010 0.0011 0.0012
  Score SUP  0.65 0.24 0.07 0.05 0.06 0.06 0.07 0.08 0.09 0.09
Coverage Unnormalized 0.000 0.973 0.937 0.950 0.944 0.938 0.944 0.942 0.945 0.941
  Rates Normalized 0.000 0.992 0.958 0.942 0.944 0.940 0.942 0.938 0.940 0.937
VI.  Peak (Symmetric) Propensity Score
1000 x Bias 1.89 1.51 51.79 51.29 21.31 21.03 17.87 17.52 11.54 11.44
Bias (normalized) 1.89 2.38 2.68 2.61 2.33 2.48 2.61 2.86 2.61 2.34
MSE 2.45 1.21 5.24 5.31 2.44 2.41 2.70 2.72 2.42 2.44
MSE (normalized) 2.45 1.21 2.09 2.15 1.90 1.89 2.24 2.27 2.21 2.25
Estimated Variance 2.45 1.21 2.56 2.68 1.99 1.97 2.38 2.41 2.29 2.31
Propensity MISE 0.0664 0.0667 0.0036 0.0038 0.0027 0.0029 0.0019 0.0020 0.0019 0.0021
  Score SUP  0.46 0.47 0.16 0.16 0.13 0.13 0.10 0.10 0.10 0.10
Coverage Unnormalized 0.956 0.959 0.859 0.869 0.925 0.917 0.938 0.939 0.936 0.931
  Rates Normalized 0.956 0.959 0.971 0.971 0.954 0.950 0.950 0.947 0.949 0.946
VII.  Peak 2 (Asymmetric) Propensity Score
1000 x Bias -269.69 12.96 56.30 -20.55 11.24 11.58 4.18 7.83 8.70 5.07
Bias (normalized) -269.69 81.38 -16.50 -23.09 -11.78 -12.66 -9.22 -2.01 -0.88 -1.04
MSE 75.06 1.77 6.82 2.30 2.32 2.31 1.97 2.17 2.23 2.16
MSE (normalized) 75.06 8.19 2.63 2.28 2.19 2.28 2.09 2.06 2.10 2.11
Estimated Variance 2.33 1.61 3.65 1.88 2.19 2.18 1.95 2.11 2.15 2.13
Propensity MISE 0.0665 0.0404 0.0134 0.0052 0.0020 0.0021 0.0020 0.0019 0.0020 0.0021
  Score SUP  0.46 0.66 0.31 0.19 0.13 0.13 0.12 0.11 0.12 0.11
Coverage Unnormalized 0.000 0.933 0.989 0.932 0.961 0.951 0.950 0.945 0.940 0.947
  Rates Normalized 0.000 0.471 0.976 0.931 0.953 0.944 0.949 0.945 0.952 0.952
NOTE: MSE = mean squared error; MISE = mean integrated squared error; SUP = sup norm.  Estimated variance uses formula from Hirano et al. (2003).  Asymptotic variance bound is 2.85 (Panel V); 
1.96 (Panel VI); 1.96 (Panel VII).  1,000 simulations used for each column with 1,000 observations per simulation.  Propensity scores trimmed at 0.02 and 0.98.  See text for further details.
Polynomial Order in Propensity Score EstimationTable 1 (cont.).  Monte Carlo Results: Weighting Estimators with One Covariate.
0123456789
VIII.  Step (Monotone) Propensity Score
1000 x Bias -222.99 1.21 1.34 -0.77 -0.74 -0.36 -0.34 0.14 0.08 -0.36
Bias (normalized) -222.99 1.40 1.68 -0.86 -0.82 -0.33 -0.37 0.37 0.27 -0.26
MSE 51.68 1.37 1.37 1.36 1.37 1.37 1.37 1.39 1.39 1.38
MSE (normalized) 51.68 1.40 1.37 1.36 1.36 1.37 1.37 1.39 1.39 1.38
Estimated Variance 1.95 1.37 1.37 1.36 1.37 1.37 1.37 1.39 1.39 1.38
Propensity MISE 0.0188 0.0024 0.0026 0.0025 0.0027 0.0028 0.0030 0.0028 0.0030 0.0028
  Score SUP  0.18 0.10 0.11 0.12 0.12 0.13 0.13 0.14 0.14 0.14
Coverage Unnormalized 0.001 0.952 0.953 0.951 0.953 0.954 0.956 0.957 0.956 0.955
  Rates Normalized 0.001 0.953 0.954 0.951 0.950 0.952 0.954 0.957 0.957 0.956
IX.  Step 2 (Non-Monotone) Propensity Score
1000 x Bias 265.03 -158.92 11.93 16.21 35.54 110.71 -32.99 -18.60 -85.39 -99.49
Bias (normalized) 265.03 -73.83 -80.50 -91.67 -38.53 -50.02 -15.55 -16.51 -10.01 -4.18
MSE 72.41 27.31 6.61 5.73 5.40 19.91 5.38 5.95 13.11 16.16
MSE (normalized) 72.41 6.88 9.82 11.94 4.37 6.76 3.25 3.76 3.62 3.55
Estimated Variance 2.17 2.06 6.47 5.48 4.14 7.66 4.29 5.61 5.83 6.27
Propensity MISE 0.1069 0.0832 0.0361 0.0329 0.0194 0.0166 0.0123 0.0105 0.0102 0.0099
  Score SUP  0.41 0.49 0.43 0.47 0.42 0.45 0.40 0.40 0.40 0.40
Coverage Unnormalized 0.000 0.058 0.953 0.956 0.938 0.878 0.938 0.962 0.957 0.954
  Rates Normalized 0.000 0.717 0.861 0.768 0.937 0.942 0.976 0.985 0.991 0.996
NOTE: MSE = mean squared error; MISE = mean integrated squared error; SUP = sup norm.  Estimated variance uses formula from Hirano et al. (2003).  Asymptotic variance bound is 1.40 (Panel VIII); 
2.50 (Panel IX).  1,000 simulations used for each column with 1,000 observations per simulation.  Propensity scores trimmed at 0.02 and 0.98.  See text for further details.
Polynomial Order in Propensity Score EstimationTable 2.  Monte Carlo Results: Matching Estimators.
0123456789
I.  Flat Propensity Score
1000 x Bias (BW = 0.02) -0.62 0.61 0.85 1.69 1.45 1.31 0.54 1.08 1.08 0.42
Bias (BW = 0.10) -0.62 -0.55 -0.35 -0.05 -0.11 -0.15 -0.22 0.17 0.26 0.11
Bias (BW = 0.25) -0.62 -0.67 -0.61 -0.38 -0.46 -0.59 -0.60 -0.30 -0.35 -0.44
Bias (BW = 0.50) -0.62 -0.69 -0.65 -0.43 -0.52 -0.67 -0.67 -0.40 -0.48 -0.55
MSE (BW = 0.02) 1.97 1.50 1.66 1.62 1.62 1.58 1.54 1.51 1.48 1.49
MSE (BW = 0.10) 1.97 1.94 1.96 1.95 1.95 1.96 1.93 1.89 1.89 1.89
MSE (BW = 0.25) 1.97 1.99 1.99 1.97 1.97 1.99 1.97 1.95 1.96 1.96
MSE (BW = 0.50) 1.97 2.00 1.99 1.98 1.98 2.00 1.98 1.97 1.98 1.99
II.  Linear Propensity Score
1000 x Bias (BW = 0.02) -536.38 -2.93 -2.96 -2.68 -2.68 -2.55 -3.39 -3.04 -3.26 -2.52
Bias (BW = 0.10) -536.38 -58.77 -58.73 -58.32 -58.13 -58.26 -58.27 -56.78 -56.30 -55.15
Bias (BW = 0.25) -536.38 -216.65 -216.34 -216.50 -216.37 -216.03 -215.89 -215.33 -214.72 -213.50
Bias (BW = 0.50) -536.38 -410.38 -410.39 -410.46 -410.57 -410.13 -409.38 -408.25 -406.65 -404.65
MSE (BW = 0.02) 289.33 3.05 3.05 3.07 3.08 3.07 3.09 3.11 3.08 3.05
MSE (BW = 0.10) 289.33 6.00 5.97 5.91 5.97 5.93 5.96 5.85 5.77 5.62
MSE (BW = 0.25) 289.33 49.00 48.86 48.95 48.94 48.77 48.75 48.49 48.22 47.70
MSE (BW = 0.50) 289.33 170.54 170.58 170.62 170.73 170.33 169.76 168.81 167.48 165.89
III.  Quadratic (Symmetric) Propensity Score
1000 x Bias (BW = 0.02) -0.49 0.50 -0.28 -0.13 -0.16 0.19 -0.06 0.56 0.31 0.83
Bias (BW = 0.10) -0.49 1.02 -0.83 -0.61 -0.65 -0.39 -0.69 0.09 -0.06 0.41
Bias (BW = 0.25) -0.49 1.09 -1.15 -1.32 -1.35 -0.83 -1.04 -0.43 -0.59 0.17
Bias (BW = 0.50) -0.49 1.10 -0.26 -0.95 -1.04 -0.33 -0.68 -0.16 -0.43 0.60
MSE (BW = 0.02) 3.32 6.38 3.10 3.40 3.35 3.43 3.39 3.52 3.42 3.43
MSE (BW = 0.10) 3.32 9.60 2.69 3.07 3.03 3.03 3.02 3.61 3.54 3.47
MSE (BW = 0.25) 3.32 9.85 2.27 3.28 3.28 3.32 3.27 3.80 3.65 3.71
MSE (BW = 0.50) 3.32 9.89 2.46 4.96 4.92 5.96 5.85 6.42 6.02 6.05
IV.  Quadratic 2 (Asymmetric) Propensity Score
1000 x Bias (BW = 0.02) -595.14 35.64 22.89 23.36 24.02 24.36 26.02 25.06 25.02 26.48
Bias (BW = 0.10) -595.14 31.85 3.61 3.03 2.09 2.54 2.67 1.83 1.00 0.85
Bias (BW = 0.25) -595.14 -212.64 -136.05 -136.30 -137.05 -137.68 -137.69 -136.43 -136.04 -136.15
Bias (BW = 0.50) -595.14 -444.92 -374.59 -374.60 -374.72 -374.92 -374.72 -373.49 -372.66 -371.57
MSE (BW = 0.02) 357.05 4.56 4.05 4.01 4.03 4.10 4.15 4.07 4.05 4.16
MSE (BW = 0.10) 357.05 4.18 3.39 3.43 3.51 3.64 3.75 3.65 3.62 3.59
MSE (BW = 0.25) 357.05 48.26 22.07 22.11 22.38 22.55 22.54 22.32 22.23 22.26
MSE (BW = 0.50) 357.05 202.30 144.74 144.81 144.87 144.98 144.74 143.86 143.22 142.38
NOTE: Kernel matching using the Gaussian kernel.  BW = bandwidth.  Common support imposed.  See Table 1 for further details.
Polynomial Order in Propensity Score EstimationTable 2 (cont.).  Monte Carlo Results: Matching Estimators.
0123456789
V.  Fourth Order Propensity Score
1000 x Bias (BW = 0.02) -278.61 6.27 -8.00 0.72 2.40 3.71 4.99 6.25 6.60 7.55
Bias (BW = 0.10) -278.61 -32.06 -42.04 -39.62 -38.67 -36.94 -35.55 -33.77 -32.96 -32.14
Bias (BW = 0.25) -278.61 -163.34 -149.18 -140.12 -138.83 -137.22 -135.96 -134.46 -133.74 -132.63
Bias (BW = 0.50) -278.61 -233.86 -236.82 -226.98 -225.48 -223.77 -222.39 -220.80 -219.84 -218.56
MSE (BW = 0.02) 79.61 3.15 3.06 3.14 3.23 3.20 3.27 3.28 3.26 3.35
MSE (BW = 0.10) 79.61 3.92 4.49 4.42 4.48 4.32 4.24 4.16 4.09 4.11
MSE (BW = 0.25) 79.61 28.98 24.42 22.06 21.79 21.35 21.06 20.69 20.50 20.29
MSE (BW = 0.50) 79.61 57.01 58.11 53.84 53.23 52.44 51.87 51.19 50.79 50.33
VI.  Peak (Symmetric) Propensity Score
1000 x Bias (BW = 0.02) 1.89 3.62 2.68 2.39 2.34 2.22 2.00 2.44 2.11 2.30
Bias (BW = 0.10) 1.89 3.63 3.07 2.84 2.59 2.43 2.29 2.79 2.59 2.57
Bias (BW = 0.25) 1.89 3.63 3.25 2.61 2.61 2.56 2.49 3.13 2.91 2.73
Bias (BW = 0.50) 1.89 3.64 3.26 2.27 2.23 2.21 2.11 2.85 2.56 2.30
MSE (BW = 0.02) 2.45 2.94 2.18 2.29 2.52 2.59 2.27 2.34 2.44 2.49
MSE (BW = 0.10) 2.45 3.93 1.96 2.16 2.35 2.40 2.12 2.29 2.37 2.39
MSE (BW = 0.25) 2.45 4.01 1.80 2.46 2.64 2.59 2.20 2.48 2.59 2.61
MSE (BW = 0.50) 2.45 4.02 1.97 3.20 3.45 3.54 2.96 3.29 3.48 3.52
VII.  Peak 2 (Asymmetric) Propensity Score
1000 x Bias (BW = 0.02) -269.69 5.20 -42.43 -19.58 -3.49 -5.28 -5.54 2.40 2.85 0.70
Bias (BW = 0.10) -269.69 -49.92 -46.15 -47.11 -30.30 -33.02 -33.94 -26.73 -26.51 -28.67
Bias (BW = 0.25) -269.69 -206.26 -96.56 -123.01 -131.65 -135.41 -136.56 -128.43 -127.90 -130.24
Bias (BW = 0.50) -269.69 -254.55 -185.38 -218.05 -221.72 -226.49 -224.59 -211.23 -210.52 -213.12
MSE (BW = 0.02) 75.06 2.02 3.67 2.48 2.12 2.22 2.28 2.24 2.17 2.26
MSE (BW = 0.10) 75.06 4.42 3.89 4.23 2.86 3.16 3.26 2.79 2.72 2.91
MSE (BW = 0.25) 75.06 45.06 11.32 17.27 19.29 20.57 20.93 18.70 18.51 19.20
MSE (BW = 0.50) 75.06 67.98 37.02 50.18 51.63 54.16 53.39 47.49 47.12 48.36
NOTE: Kernel matching using the Gaussian kernel.  BW = bandwidth.  Common support imposed.  See Table 1 for further details.
Polynomial Order in Propensity Score EstimationTable 2 (cont.).  Monte Carlo Results: Matching Estimators.
0123456789
VIII.  Step (Monotone) Propensity Score
1000 x Bias (BW = 0.02) -222.99 -3.73 -3.23 -2.32 -3.37 -2.89 -2.98 -0.71 -0.80 -1.28
Bias (BW = 0.10) -222.99 -3.73 -3.23 -2.32 -3.37 -2.89 -2.98 -0.71 -0.80 -1.28
Bias (BW = 0.25) -222.97 -181.28 -180.54 -179.17 -178.57 -177.79 -176.77 -175.69 -174.96 -173.56
Bias (BW = 0.50) -222.93 -209.80 -209.58 -209.60 -209.31 -208.98 -208.16 -207.85 -207.39 -206.84
MSE (BW = 0.02) 51.68 1.40 1.41 1.42 1.42 1.41 1.43 1.43 1.42 1.44
MSE (BW = 0.10) 51.68 1.40 1.41 1.42 1.42 1.41 1.43 1.43 1.42 1.44
MSE (BW = 0.25) 51.67 34.42 34.20 33.70 33.44 33.20 32.85 32.46 32.20 31.71
MSE (BW = 0.50) 51.65 45.87 45.80 45.81 45.63 45.53 45.20 45.07 44.87 44.64
IX.  Step 2 (Non-Monotone) Propensity Score
1000 x Bias (BW = 0.02) 265.03 -3.97 -52.18 -25.45 -38.56 -12.46 -25.26 -22.44 -29.21 -27.71
Bias (BW = 0.10) 265.03 56.82 -32.39 -26.94 -38.73 -18.32 -31.32 -30.74 -36.85 -38.93
Bias (BW = 0.25) 265.03 183.55 59.42 53.62 30.45 26.06 9.36 3.57 1.63 -2.40
Bias (BW = 0.50) 265.03 232.70 175.07 169.52 162.00 158.02 150.77 147.63 146.61 144.73
MSE (BW = 0.02) 72.41 2.49 5.20 3.28 4.45 3.05 3.58 3.58 3.92 3.80
MSE (BW = 0.10) 72.41 4.80 3.21 2.92 4.06 2.80 3.69 3.77 4.16 4.33
MSE (BW = 0.25) 72.41 35.49 5.47 4.91 2.91 2.68 2.15 2.17 2.17 2.22
MSE (BW = 0.50) 72.41 56.44 32.88 31.06 28.46 27.19 25.05 24.15 23.88 23.42
NOTE: Kernel matching using the Gaussian kernel.  BW = bandwidth.  Common support imposed.  See Table 1 for further details.
Polynomial Order in Propensity Score EstimationTable 3.  Monte Carlo Results: Weighting Estimators with Multiple Covariates.
012345
I.  Linear Propensity Score: All Covariates Correlated & Relevant
1000 x Bias -946.90 -5.07 -7.31 -7.10 -3.14 -1.22
Bias (normalized) -946.90 -5.63 -6.75 -6.53 -3.33 -1.81
MSE 901.40 8.16 6.25 5.99 5.13 5.12
MSE (normalized) 901.40 6.02 5.07 4.94 4.36 4.34
II.  Quadratic Propensity Score: All Covariates Correlated & Relevant
1000 x Bias -1041.11 598.72 127.93 1.75 5.40 5.97
Bias (normalized) -1041.11 400.13 77.81 1.24 4.29 4.85
MSE 1092.86 393.28 23.82 5.45 5.28 5.18
MSE (normalized) 1092.86 174.31 10.99 4.46 4.58 4.56
III.  Linear Propensity Score: All Covariates Independent & Relevant
1000 x Bias -626.24 1.23 0.74 -0.28 0.84 1.62
Bias (normalized) -626.24 0.80 0.56 -0.15 0.70 1.21
MSE 395.83 4.48 3.72 3.51 3.81 3.90
MSE (normalized) 395.83 3.52 3.14 3.04 3.22 3.26
IV.  Quadratic Propensity Score: All Covariates Independent & Relevant
1000 x Bias -658.51 163.17 276.45 3.13 3.28 2.10
Bias (normalized) -658.51 117.55 191.38 1.74 1.73 1.05
MSE 439.72 37.38 91.28 4.29 4.50 4.36
MSE (normalized) 439.72 20.49 44.59 3.46 3.62 3.63
V.  Linear Propensity Score: All Covariates Correlated, Not All Covariates Relevant
1000 x Bias -941.82 1.06 0.97 0.49 3.70 3.74
Bias (normalized) -941.82 0.40 0.87 0.50 3.03 3.20
MSE 891.87 8.04 6.00 5.88 4.91 5.21
MSE (normalized) 891.87 5.87 4.85 4.79 4.16 4.38
VI.  Quadratic Propensity Score: All Covariates Correlated, Not All Covariates Relevant
1000 x Bias -1039.57 579.20 125.31 1.70 4.26 2.78
Bias (normalized) -1039.57 386.50 74.90 -0.85 2.07 1.45
MSE 1089.97 371.30 22.79 5.09 4.74 4.63
MSE (normalized) 1089.97 164.24 10.36 4.11 4.09 4.09
VII.  Linear Propensity Score: All Covariates Independent, Not All Covariates Relevant
1000 x Bias -622.35 0.89 0.63 -0.07 0.33 0.38
Bias (normalized) -622.35 0.38 0.41 -0.09 0.15 0.20
MSE 391.13 4.48 3.73 3.55 3.65 3.91
MSE (normalized) 391.13 3.56 3.20 3.12 3.18 3.31
VIII.  Quadratic Propensity Score: All Covariates Independent, Not All Covariates Relevant
1000 x Bias -661.54 165.12 268.66 5.44 5.31 4.10
Bias (normalized) -661.54 117.90 184.37 2.93 2.88 2.12
MSE 443.70 38.03 87.17 4.14 4.25 3.95
MSE (normalized) 443.70 20.50 41.77 3.29 3.46 3.36
NOTE: MSE = mean squared error.  Specification 0 is a zero degree polynomial.  Specification 1 adds linear terms for
x1, x2, and x3 to the previous specification.  Specification 2 adds first order interactions to the previous specification.  
Specification 3 adds quadratic terms for each regressor to the previous specification.  Specification 4 adds pairwise 
interactions between first and second order terms to the previous specification.  Specification 5 adds cubic terms for 
each regressor to the previous specification.
Specification of the Propensity Score
Trim = [0.02, 0.98]Table 4.  Monte Carlo Results: Weighting Estimators with Multiple Covariates but Excluding a Relevant Covariate.
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I.  Linear Propensity Score: All Covariates Correlated & Relevant
1000 x Bias -946.90 -197.51 -198.79 -198.89 -194.41 -187.96 -1264.90 -181.31 -180.42 -180.33 -186.30 -190.12
Bias (normalized) -946.90 -196.62 -197.35 -197.35 -193.64 -187.93 -1264.90 -183.16 -183.05 -183.15 -187.63 -190.21
MSE 901.40 44.61 44.33 44.10 42.00 39.50 1599.97 45.58 45.26 45.00 46.39 47.63
MSE (normalized) 901.40 43.48 43.35 43.22 41.52 39.31 1599.97 43.68 44.18 44.34 45.49 46.23
II.  Quadratic Propensity Score: All Covariates Correlated & Relevant
1000 x Bias -1041.11 206.08 24.30 -185.19 -183.78 -185.47 -1264.90 -1283.93 -1245.79 -1079.66 -1070.73 -1071.43
Bias (normalized) -1041.11 102.23 -27.64 -186.53 -185.40 -185.60 -1264.90 -1295.72 -1270.84 -1082.33 -1073.37 -1073.47
MSE 1092.86 61.18 9.63 40.50 39.88 40.27 1599.97 1662.84 1565.42 1182.27 1164.76 1167.11
MSE (normalized) 1092.86 21.32 7.74 40.65 40.22 40.22 1599.97 1692.63 1628.90 1188.01 1170.48 1171.52
III.  Linear Propensity Score: All Covariates Independent & Relevant
1000 x Bias -626.24 -235.32 -234.99 -235.61 -235.58 -235.60 -1264.90 -234.09 -234.25 -234.11 -234.05 -233.94
Bias (normalized) -626.24 -235.37 -235.08 -235.53 -235.51 -235.53 -1264.90 -235.08 -234.81 -234.59 -234.40 -234.32
MSE 395.83 58.65 58.35 58.52 58.44 58.45 1599.97 62.39 62.54 62.63 62.46 62.40
MSE (normalized) 395.83 58.50 58.29 58.43 58.38 58.39 1599.97 61.82 61.95 62.06 61.94 61.93
IV.  Quadratic Propensity Score: All Covariates Independent & Relevant
1000 x Bias -658.51 -143.69 -108.71 -255.48 -255.66 -256.01 -1264.90 -1032.90 -1000.39 -805.98 -802.00 -797.01
Bias (normalized) -658.51 -167.93 -143.34 -256.11 -256.12 -256.35 -1264.90 -1030.67 -996.08 -805.90 -802.09 -797.06
MSE 439.72 27.29 19.38 70.04 70.17 70.29 1599.97 1078.58 1014.57 660.86 655.63 648.03
MSE (normalized) 439.72 33.80 26.48 70.24 70.28 70.41 1599.97 1074.36 1006.42 660.64 655.60 647.92
NOTE: MSE = mean squared error.  Specification 0 is a zero degree polynomial.  Specification 1 adds linear terms for x1 and x2 to  the previous specification.  Specification 2 adds first order interactions to 
the previous specification.  Specification 3 adds quadratic terms for each regressor to the previous specification.  Specification 4 adds pairwise interactions between first and second order terms to the 
previous specification.  Specification 5 adds cubic terms for each regressor to the previous specification.
Specification of the Propensity Score
Trim = [0.02, 0.98] Trim = [0.33, 0.67]
Specification of the Propensity ScoreTable 5.  Summary Statistics
Variable Mean Standard N Description
Deviation
Per Capita CO2 3.82 4.73 232 Carbon dioxide emissions, industrial, in metric tons
per capita
Deforestation 0.68 1.28 223 Annual deforestation, average percentage change,
1990 - 1995
Energy Depletion 3.13 7.43 223 In percent of GDP, equal to the product of unit
resource rents and the physical quantities of fossil 
fuel energy extracted
Rural Water Access 51.2 27.42 137 Access to clean water, percentage of rural
population, 1990 - 1996
Urban Water Access 76.28 21.76 140 Access to clean water, percentage of urban
population, 1990 - 1996
GATT/WTO (1 = Yes) 0.78 0.41 232 Member country of GATT/WTO
Real GDP Per Capita 7302.91 7468.41 232 Real (1990) gross domestic product divided by 
population
Polity 3.17 6.85 232 Index, ranging from -10 (strongly autocratic) to 10
(strongly democratic)
Area Per Capita 51.60 89.56 232 Land area divided by population
NOTE: Source is Environmental indicators and country-level controls are from Frankel and Rose (2002, 2005); GATT/WTO membership data are from
Rose (2004a, 2005).  N = number of observations.  Observations from 1990 and 1995.  See http://faculty.haas.berkeley.edu/arose/. Table 6.  Impact of GATT/WTO Membership on Environmental Quality
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I.  Per Capita Carbon Dioxide
τ 1.56 -1.16 -1.06 -1.18 -1.21 -1.28
τ norm 1.56 -1.15 -1.02 -1.08 -1.11 -1.15
Standard Error 0.58 0.61 0.50 0.41 0.41 0.61
II.  Deforestation
τ -0.03 0.21 0.36 0.37 0.41 0.39
τ norm -0.03 0.21 0.34 0.32 0.40 0.40
Standard Error 0.20 0.20 0.20 0.18 0.19 0.21
III.  Energy Depletion
τ -4.57 -3.54 -3.15 -2.73 -2.39 -2.32
τ norm -4.57 -3.47 -3.33 -3.12 -2.50 -2.34
Standard Error 1.54 1.34 1.33 1.33 1.32 1.38
IV.  Rural Water Access
τ 8.85 3.10 2.53 2.64 3.17 0.27
τ norm 8.85 3.40 2.91 3.24 1.52 0.97
Standard Error 5.09 5.05 5.08 6.04 4.88 28.20
V.  Urban Water Access
τ 2.14 -6.20 -4.93 -2.02 0.55 -1.17
τ norm 2.14 -5.02 -4.42 -1.59 -1.19 -0.61
Standard Error 4.54 5.15 5.25 10.15 6.00 44.36
NOTE: See Table 3 for definition of the different propensity score specifications.  Covariates are real GDP, area per capita,
and a measure of polity.  Propensity scores trimmed at 0.05 and 0.95.  See text for further details.
Specification of the Propensity ScoreTable 7.  Summary Statistics
Variable Mean Standard N Description
Deviation
Log(Bilateral Trade) 6.95 2.02 924 Log of bilateral trade between country pairs in
1995 US dollars
Change in  0.03 0.22 924 Difference in the log of current bilateral trade and 
  Log(Bilateral Trade) average bilateral trade from 1994-1998
Euro (1 = Yes) 0.22 0.41 924 Both countries formal member of the European
Monetary Union (EMU)
Log(Distance) 7.53 1.17 924 Log of the distance in miles between capital cities
Log(Product 53.46 2.08 924 Log of the product of the real GDP of each country in 
  Real GDPs) 1995 US dollars
Log(Product 25.05 2.26 924 Log of the product of the land area in each country
  Land Areas)
Common Language 0.10 0.29 924 Countries share the same language
  (1 = Yes)
Share Border 0.09 0.28 924 Countries share a common border
  (1 = Yes)
Number of Landlocked 0.18 0.40 924 Number of countries in the pair that are landlocked
  Countries (0, 1, 2)
NOTE: Source is Chintrakarn (2006).  Data are from 1999-2002.  N = number of observations.  See text for further details.Table 8.  Impact of Euro Adoption on Bilateral Trade
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I.  Log(Bilateral Trade)
τ 1.18 -1.28 -0.74 -0.29 -0.18 -0.11
τ norm 1.18 0.39 0.37 0.33 0.35 0.34
Standard Error 0.14 0.24 0.30 0.26 0.26 0.23
II.  Change in Log(Bilateral Trade)
τ 0.08 0.07 0.09 0.10 0.10 0.10
τ norm 0.08 0.08 0.10 0.11 0.11 0.10
Standard Error 0.02 0.01 0.01 0.02 0.02 0.02
NOTE: See Table 3 for definition of the different propensity score specifications.  Covariates are log product of real 
GDPs, log product of land areas, a dummy variable for sharing a common language, a dummy variable for sharing a 
border, and the number of landlocked countries in the pair.  Higher order terms and interactions only included for the
first three continuous variables.  Propensity scores trimmed at 0.02 and 0.98.  See test for further details.
Specification of the Propensity Score